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Overview
MN103SA5K/MN103SA7D 32-bit microcomputers are single-chip configurations that integrate a high-

performance inverter control function offering energy conservation and noise reduction for household 
appliances with a conventional system control function. The microcomputers feature an easy-to-use C 
language programming-oriented AM32 series 32-bit CPU core having a high-speed arithmetic calculation 
function. Also included are standard peripheral circuits including a timer and serial interface, two 3-phase 
PWM circuits for inverter control of two motors, two dedicated A/D converters (minimum 1.0µs conversion 
time) for PWM-synchronous motor position detection (for both PWMs), and a multi-channel A/D converter 
for different sensors. 

Feature
• Internal 60MHz operation for reinforced arithmetic calculation function
• Two built-in high-performance inverter control circuits to simultaneously control two motors
• Two dedicated high-speed A/D converters (minimum 1.0µs conversion time) allow simultaneous position 

detection for two motors

Applications
Inverter-controlled household appliances ranging from air conditioners, refrigerators, to washers, dish 
washers and air purifiers. 

Single-chip microcomputer integrates system control and inverter control functions for 
energy-efficient, low-noise 
32-bit Microcomputers for Inverter Control MN103SA5K/A7D



Specification

UART/sync common use: 3Serial Interface

4.5V to 5.5VOperating voltage

Internal 60MHz at external 10MHz
(minimum instruction execution time: 16.7ns)

Operating frequency

In/Out common use: 62In/Out common use: 82I/O Port

80-pin LQFP 
(14mm × 14mm, 065mm pitch)

4 inputs × 2, 8 inputs × 1

9

64 KB/4 KB

MN103SA7D
(under development)

100-pin QFP 
(18mm × 18mm, 0.65mm pitch)

4 inputs × 2, 12 inputs × 1

3-phase PWM output (16-bit counter, triangular wave, sawtooth wave and dead 
time setting possible) × 2 channels

9

256 KB/8 KB

MN103SA5K
(under development)

8-bit timer: 12 (interval timer, event counter, cascade connection possible)
16-bit timer: 6 (interval timer, event counter, PWM output, double buffer 

configuration) 

Package

10-bit A/D Converter

Multi-function Timer

Inverter Control Circuits

External Interrupts

ROM/RAM

Parameter

Note: In addition to the previously mentioned mask ROM versions MN103SA5K and MN103SA7D, flash memory versions 
are also available as models MN103SFA5K and MN103SFA7K, respectively.

Unit : mm

LQFP080-P-1414

Package

Unit : mm

QFP100-P-1818
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MN103S52G

MN103SF52GAF

100pinQFP 
0.65mm pitch

MN103S65G

MN103SF65GAL

80pinLQFP 

0.65mm pitch

MN103S83D

MN103SF65GBF

84pinQFP 

0.8mm pitch

MN103S92A

MN103S927

MN103SF92GBL

64pinQFP 
0.8mm pitch

MN103S52G MN103S65G MN103S92A MN103S927

32K 16K

8bit
16bit

12-ch × 1 unit 6-ch × 1 unit

I/O ： 6 (exclusive)
       50 (shared)

I/O ： 2 (exclusive)
      48 (shared)

Input ： 16 (shared) Input ： 10 (shared)

100pin QFP,
18mm square,
0.65mm pitch

84pin QFP,
18mm square,
0.8mm pitch

MN103SF52GAF MN103SF65GBF

MN103S83D

64K
2K

8-ch 4-ch

4.3V to 5.5V (internal voltage 3.0V to 3.6V) 3.0V to 3.6V
minimum   25ns (external 10MHz oscillation)

128K

8-ch

2-ch × 1 unit
6-ch × 1 unit

4-ch
2-ch × 2 unit
6-ch × 1 unit

10bit A/D converter

Internal 4x-speed clock generator

external interrupt ： 9

2-ch × 2 unit

external interrupt ： 8

ROM

Multifunctional timer

6 phase PWM output (16bit counter, triangular/asymmetric, dead-time control)Inverter Control

2-ch 

RAM 4K
Interrupts

description

Instruction execute time
Operation voltage
Oscillation

Serial Interface
(UART / synchronous)

I/O Pins

1-ch

I/O ： 10 (exclusive)
      31 (shared)

Input ： 10 (shared)

2-ch

Input ： 8 (shared)

I/O ： 5 (exclusive)
      45 (shared)

3-ch

Flash Memory Built-in TYPE MN103SF65GAL MN103SF92GBL

Operating temperature

Package

-20℃ to 85℃

80pin LQFP,
14mm square,
0.65mm pitch

64pin LQFP,
14mm square,
0.8mm pitch

P43/TM9BI
P44/TM9AO
P45/TM9BO
P46/TM10AI
P47/TM10BI

VPP
VDD2

P50/TM10AO
VSS

P51/TM10BO
VDD

P52/PWM00
P53/NPWM00
P54/PWM01

P55/NPWM01
P56/PWM02

P57/NPWM02
P60
P61

P62/PWM10
P63/PWM11
P64/PWM12
P65/PWM13
P66/PWM14
P67/PWM15

P
4
2
/
T
M
9
A
I

P
4
1
/
T
M
8
B
I
O

P
4
0
/
T
M
8
A
I
O

P
3
7
/
T
M
7
I
O

P
3
6
/
T
M
6
I
O

P
3
5
/
Y
M
5
I
O

V
D
D

P
3
4
/
T
M
4
I
O

V
S
S

P
3
3
/
T
M
3
I
O

P
3
2
/
T
M
2
I
O

P
3
1
/
T
M
1
I
O

P
3
0
/
T
M
0
I
O

P
2
7
/
S
B
I
0

P
2
6
/
S
B
T
0

P
2
5
/
S
B
O
0

P
2
4
/
S
B
I
1

P
2
3
/
S
B
T
1

P
2
2
/
S
B
O
1

P
2
1
/
S
B
I
2

P
2
0
/
S
B
T
2

P
1
7
/
S
B
O
2

P
1
6

P
1
5

P
1
4
/
I
R
Q
0
8

P
7
0

P
7
1

P
7
2

P
7
3

P
7
4
/
I
R
Q
0
0

P
7
5
/
I
R
Q
0
1

P
7
6
/
I
R
Q
0
2

P
7
7
/
I
R
Q
0
3

P
8
0
/
A
D
I
N
0
0

P
8
1
/
A
D
I
N
0
1

P
8
2
/
A
D
I
N
1
0

P
8
3
/
A
D
I
N
1
1

V
S
S

V
R
E
F
-

P
8
4
/
A
D
I
N
2
0

V
R
E
F
+

V
D
D

P
8
5
/
A
D
I
N
2
1

P
8
6
/
A
D
I
N
2
2

P
8
7
/
A
D
I
N
2
3

P
9
0
/
A
D
I
N
2
4

P
9
1
/
A
D
I
N
2
5

P
9
2
/
A
D
I
N
2
6

P
9
3
/
A
D
I
N
2
7

P
9
4
/
A
D
I
N
2
8

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26

7
5
7
4
7
3
7
2
7
1
7
0
6
9
6
8
6
7
6
6
6
5
6
4
6
3
6
2
6
1
6
0
5
9
5
8
5
7
5
6
5
5
5
4
5
3
5
2
5
1

1 2 3 4 5 6 7 8 9 1
0
1
1
1
2
1
3
1
4
1
5
1
6
1
7
1
8
1
9
2
0
2
1
2
2
2
3
2
4
2
5

P13/IRQ07
P12/IRQ06
P11/IRQ05
P10/IRQ04
P07/NRST
VSS
LON
VDD
VDD
VOUT
VOUT
VDD2
PVDD
TCPOUT
PVSS
VSS
OSCI
OSCO
VDD
TEST1
TEST2
TEST3
P97/ADIN31
P96/ADIN30
P95/ADIN29



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


